INTRODUCTION
There is no doubt that the generation and dissemination of knowledge is one of the most significant and defining endeavours of research institutes, universities, and academic organisations. This mission does not only take place in the lecture theatres, laboratories or seminars rooms, nor does it finish when graduate and undergraduate students leave the above mentioned institutions. It is, however, a continuous feedback process that permeates the various areas of research and development. It therefore stands to reason that the visibility of this undertaking is an integral part of the feedback loop. The outcomes and achievements of the scientific quest are best understood when they are shown and shared both within the research institution as well as outside it. A very important aspect of this process is the fact that a large number of academic research projects are by nature collaborative tasks and thus not only do they involve several researchers, but also various institutions and countries. These collaborative networks play a very important role in the dissemination and democratisation of science (Wagner & Leydesdorff, 2005) and that is the main reason for our interest in them.
One of the most common ways to achieve visibility is through the publication of research results in scholarly journals and similar outlets, where peer review is usually the cornerstone of the quality assurance process (Gannon, 2001) . The peer review process is indeed at the heart of science, and although there are a number of criticisms against it (Bohannon, 2013; Cole, Cole, & Simon, 1981; Realman, 1989; Realman & Angell 1989) it is still the most widespread method to assess the quality and accuracy of scientific results (Kassirer, 1994) . Peer review might be slow, expensive and prone to bias, but it is indeed very difficult to imagine scientific publishing without it. Some attempts have been made to understand the dynamics of peer reviewing: for instance, Squazzoni, Bravo, and Takács (2013) report on the impact that incentives for reviewers has on the peer review process and conclude that the most effective scheme is the one currently used. There have been some endeavours to include post-publishing peer reviewing (Beel & Gipp, 2008) or even open review (Walsh, Rooney, Appleby, & Wilkinson, 2000) , but none of these are as widespread as double-blind peer reviewing. Some journals that have implemented open peer review include PeerJ, PLOS Medicine, F1000Research , and the benefits of its use include improved accountability, fairness and review crediting (Godlee, 2002; Pöschl, 2012) as well as improved quality of the review (Kowalczuk, Dudbridge, Nanda, Harriman, & Moylan, 2013) . Some negative aspects include the reluctance of providing a review (Khan, 2010) , in particular by less senior researchers in the case of rejection recommendation, and in general a lack of volunteer reviewers.
With this in mind, it is not surprising that an increasing number of organisations rely on the number of articles published in highly recognised peer reviewed journals to assess the impact their research has both internally and externally. This raises the question as to what makes a particular journal worth publishing in and worth reading. One can rely on the catalogue of journals kept by organisations such as ISI by Thomson Reuters or Scopus by Elsevier. However, there are a number of publications Implications for Practice:
• The paper analyses the Open Access scientific production of Ibero America, whose visibility has been improved by sites such as Redalyc.
As an emerging electronic library, Redalyc and similar repositories require to take into account the journals, authors and articles they make available and this work provides a view of the state-of-the-art for some subject areas classified in Redalyc.
• Emerging electronic libraries as well as Open Access journal editors, researchers, and library specialists in regions such as Ibero America can gain a general overview of the importance of data and metadata normalisation as well as editorial standards that a quality publication is expected to have.
• The collaboration networks obtained from the analysis presented in this paper can help authors, editors, and library specialists to gain a better understanding of the users, readers, and audience that Open Access journals in the region have.
that do not necessarily make it into such databases, and this is not necessarily because of lack of quality, but in many cases because of lack of visibility (Estrada-Mejía & Forero-Pineda, 2010; Wagner & Wong, 2012) . This is the case of a number of publications in regions such as Ibero America. In recent years the number of scientific journals that are edited in Ibero America has been steadily increasing (Delgado, 2010; Delgado Troncoso, 2014 ) and this has therefore had an impact in the communication among researchers in the region. However, it is important to realise that the impact this development has had in the global scientific production is still somewhat limited to a local level (Alonso-Gamboa & Russell, 2012) . In this article we present some exploratory results coming from scientific literature generated and published in Ibero America. We have made use of the database created and maintained by Redalyc (Redalyc, 2002) , which is a project that aims to contribute to the dissemination of the scientific editorial activities produced in Latin America, the Caribbean, Spain and Portugal. We survey the production of four important scientific areas: (Redalyc, 2002) , the data after 2007 is being processed and is not available to the public. The growth that the repository has seen in recent years has put some strains on resources and priority has been given to the availability of journals and their articles in the Redalyc portal. We would like to point out that given the lag in the information, it not possible to provide an up-to-theminute view, but given the issues mentioned above, we believe that it is relevant to disseminate studies such as this one with the view, on the one hand, of providing some insight into the scientific production of the region in question, and on the other hand, pointing out the drawbacks and shortcomings encountered while adding relevant arguments to the discussion.
We would like to note that the journals that are in Redalyc's database have been vetted in order to ensure that they meet international quality parameters, including peer review and the publication of original results. Also, it is important to mention that one of the objectives of Redalyc is to enable the scientific literature produced in and about Ibero America to be available in a fast and efficient manner to the general public in order to increase its visibility, internationalisation and impact. To that end, Redalyc has made available online the abstract, full text and other editorial information of a large number of publications that have undergone a rigorous process in order to be included in the database. We believe that this database is a valid and important resource to analyse the alternative universe of scientific publications that are not included in other major databases. This is by no means an exhaustive analysis; nonetheless, it opens up a window to characterise the productivity and impact of Ibero American journals as well as to visualise collaboration networks among researchers, per country, in the region and in the world.
MATERIALS AND METHODS
The scientific production in Ibero America, and Latin America in particular, has routinely suffered with a relative low impact and lack of dissemination. A number of reasons for this disadvantage can be traced for instance to the lack of English language writing skills of researchers in the region or the hindrance imposed by the unavailability of costly subscriptions to reputed bibliographic databases and journals. Nonetheless, thanks to portals such as Redalyc and SciELO (SciELO, 1997) for example, this is a trend that has started to change. Given the dataset detailed above, we are interested to find what journals, among the ones included, are those that can be seen as core journals for a researcher in the area of interest. Also, we are interested in providing a framework to analyse the collaboration networks per country that researchers publishing in the region have established. In order to tackle our first aim, we have chosen to carry out a Bradford analysis to identify core journals as well as secondary sources (Bradford, 1934) . Establishing this nucleus is an important step, as in essence the further you go from the core the more diluted the relevant content becomes. In this sense, the core journals basically contain the most relevant articles for a researcher. A Bradford analysis takes therefore into account the articles that are seen to be relevant in a particular area, in proportion to the total number of articles in the journal. The relationship of the number of journals in the core (zone 0) to the first zone is a constant k (called the Bradford multiplier) and to the second zone the relationship is k 2 . This relationship is thus expressed as k 0 :
It is important to mention that the value of the Bradford multiplier is typically different for different research areas.
In order to capture articles that are deemed to be relevant in a particular area, the keywords chosen for the four areas analysed in this study are shown in Table 1 . Please note that since the journals used publish material in Spanish, Portuguese and English, the search was performed in these three languages so as to capture the content of all articles used. In Table 1 , for simplicity, we only present the term in English. Also, the keywords used were established at random. With this data at hand we have carried out a search in each of the four subsets and calculated their Bradford multiplier as well as the core journals for the four sets. Results are presented in the following section. Finally, the collaboration network among researchers in the four areas identified was carried out by means of adjacency matrices obtained from the affiliations listed in the different articles used for this study. Each adjacency matrix has as nodes the countries of the authors, and the edges correspond to relationships among authors in a single publication. This results in an undirected weight graph that can be analysed using tools stemming from graph theory and network analysis. In particular, we have calculated the PageRank (Brin & Page, 1998) which is an indicator that shows the relative importance of a particular node, and one that has been widely popularised by the search engine Google. Although originally the PageRank algorithm was first used as a metric for evaluating webpages, its ideas have influenced other areas such as citation analysis (Ma, Guan, & Zhao, 2008) and journal evaluation (Bollen, Rodriguez, & Van de Sompel, 2006) . In this study, we propose the value given by PageRank as a form to evaluate the relative importance of a country in terms of collaborations in the network. In order to explain how this works, let us remember that each node (representing a country) has a certain number of inbound edges (collaborations), this number is the in-degree of the node. The PageRank algorithm uses this information and normalises it by taking into account the links of other (neighbouring) nodes. The algorithm defines the links as the probability of going from one node to another one in terms of a random walk, transforming the network into a strongly connected graph, which can be understood as a network where given any two nodes, there is always some path between them. The visualisations presented in the following section have been done using the map equation of Rosvall, Axelsson, and Bergstrom (2009) .
RESULTS

Core Journals
As stated above, the core journals for the four areas under consideration in this study are taken from Redalyc's database between 2005 and 2007 (with data taken from a snapshot of the database dated on February 2011). The results are presented per area in order to draw individual remarks.
Medicine:
In the area of Medicine, the catalogue contained a total of 37 journals with 2,905 articles. The Bradford multiplier obtained was 2.24 for the keyword "diabetes". This provides us with a core of two journals namely Archivos Venezolanos de Farmacología (Venezuela) and Terapéutica and Pharmacy Practice (Spain). Table 2 (following page) shows the core and first Bradford zone journals for this area.
Education:
In the area of Education, the dataset contained a total of 53 journals with 2,907 articles. For the keyword "education" we obtained a It is important to note that the results shown in the tables are very particular to the research outcome during the period analysed and that the ranking provided by the Bradford analysis is simply a reflection of the amount of content and not necessarily of the impact of the journal. It is interesting to see that Colombia, Brazil, Mexico, Costa Rica and Spain are those countries that consistently featured in the core and first Bradford zones.
Collaboration Networks
We will now turn our attention to the collaboration networks per country that can be constructed using the affiliation information in each of the articles considered. We constructed collaboration maps both per year and overall during the period in question, namely, between 2005 and 2007. There are cases where the country of affiliation was not provided. Either the information was not available or it was not possible to decide the affiliation. In those cases, authors were assigned to the "Unknown" category. For the sake of brevity, in this paper we will Journal of Librarianship and Scholarly Communication | jlsc-pub.org JL SC Figure 1 .
Education:
The research output in Education also contained a number of "Unknown" affiliations, and thus, leaving its PageRank aside, the countries with highest PageRank correspond to Spain (0.221), Brazil (0.101), Mexico (0.064) and Portugal (0.052). Nonetheless, when the "Unknown" category is removed, Mexico moves from the third place to the fifth, leaving Portugal and 
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Chile in third and fourth places. This points out that Mexican researchers in the area of Education do hold a great deal of collaborations, however the data provided in their research outputs makes it difficult to pinpoint the countries with which they collaborate. A similar trend can be seen for Colombia (moving from seventh to ninth). Cluster analysis shows us two groupings: the first one lead by Spain (cluster PageRank of 28.15) holding relationships with Brazil (13.91), Portugal (9.27), Chile (8.61) and Mexico (7.95); and the second one between Russia and Australia (0.33 each). Finally, it is worth noting a number of isolated countries, including European countries such as Germany and Sweden, but also countries such as Mozambique and Algeria. Finally, it is interesting to see that Peru and Honduras appear as isolated countries in the area of Education, in spite of the fact that the journals that are being analysed correspond specifically to the Ibero American region. An overall graphical representation of this network can be seen in Figure 2 .
Administration & Finance:
The network for the Administration & Finance research area is a very interesting one. Once again, leaving aside the PageRank of the "Unknown" category, the first five places correspond to: Colombia (0.14), Venezuela (0.098), Spain (0.095), the United States (0.063), and Brazil (0.063). However, when removing the "Unknown" altogether the picture is very different, leaving the first five places as follows: Mexico (0.154), Spain (0.147), Colombia (0.14), the United States (0.112), and Brazil (0.098). It is worth noting that Mexico moves from the 16th place to the first, this is in strong contrast to the situation seen in the area of education. Whereas countries such as Colombia may seem to have more collaborations, it is difficult to know its actual reach in the network due to the fact that the vast majority of those relationships are masked by the unknown affiliation. When performing cluster analysis it is clear that the network for the Administration & Finance area is tightly connected and led by Mexico. We note the appearance of Nicaragua and Uruguay as isolated countries; also note the presence of South Korea. An overall graphical representation of this network can be seen in Figure 3 .
Psychology:
In the area of Psychology, and ignoring the presence of the "Unknown" category, we have the PageRank order as follows: Spain (0.264), Colombia (0.0868), Brazil (0.078), the United States (0.062), and Mexico (0.060). When removing the "Unknown" affiliation the PageRank changes to the following order: Spain (0.313), the United States (0.113), Mexico (0.087), Brazil (0.074), and Colombia (0.074). We note the swapping between Colombia and Mexico, the former with a larger amount of collaborations with authors whose affiliation is unknown. Cluster analysis shows us two groupings, the one lead by Spain (showing links with the countries mentioned above) and a second cluster lead by Venezuela linking with Peru and New Zealand. Ibero American countries that appear as isolated nodes in the network include Costa Rica, Ecuador, the Dominican Republic, Guatemala, and Paraguay. An overall graphical representation of this network can be seen in Figure 4 (following page). On the one hand, we have carried out a Bradford analysis of the scholar production in the areas mentioned above within the journals that have passed the evaluation processes established by Redalyc. We have found that, for the period of 2005 to 2007, journals published in Colombia, Brazil, Mexico, and Spain are among those that concentrate a large part of the production in the areas examined. As it was mentioned, the journals identified by this analysis do not necessarily correspond to those with the highest relative impact factor. Nonetheless, they do provide a greater number of relevant articles (per keyword, for example) to researchers in the area in question.
The results presented here reflect, in part, the status of journals in the areas analysed; but at the same time, they only show the information that is recorded in the database at any given time. For the present case, the results may be different when considering the normalisation and standardisation registered in Redalyc's database by including and discarding journals as well as completing the collections of its journals. It is, in general, a dynamic database that is updated continuously, and therefore any analysis must be considered under the timeframe in which it has been made. This is particularly important when taking into account the lag in availability for up-todate information. As we mentioned in the introduction, the current study analyses a period in time that may not be perceived as current, however, we are of the view that should studies like this one only be done when there is updated information the discussions would stagnate and efforts such as those of Redalyc would not see an immediate need to improve. We are thus convinced that it is important to disseminate this type of study, as it allows us to assess the robustness of a database and to develop strategies to strengthen it.
On the other hand, the application of network and cluster analysis on the same dataset has enabled us to prove the collaboration relationships per country among researchers publishing in the Ibero American region. In order to carry out this analysis, the affiliation information provided by the authors in their papers was used and it was immediately clear that a large number of authors had incomplete information in this regard.
The high level of "Unknown" records can be explained in two ways: the first deals with the source database itself and the second is related to the routine work performed by publishers. For its part, Redalyc has sought to work with a normalised and updated catalogue of institutions that allows them to: identify the hierarchy of institutions (universities, hospitals, businesses, etc.); detect and rule out duplications; and standardise the different ways of referring to the same institution. In is this sense, up until December 2011, Redalyc's Institution Catalogue had registered about 27,000 institutions worldwide, not only in Ibero America, as the authors of the journals in the region can come from anywhere in the world.
However, in spite of the fact that Redalyc develops a database from journals published in Ibero American institutions, it is not its responsibility to publish the work itself; although it does seek to support this task in a variety of ways. This means that there are some issues related to editorial standards, that could indeed be a common fault, but which Redalyc cannot deal with directly. That is, the analysis of scientific collaboration networks in Ibero American journals will only be solid to the extent that publishers of scientific journals in the region are aware of the importance of using consistently and appropriately, as well as in full, the institutional affiliation of all authors in their journals. This is particularly interesting in terms of the requirements that journals impose (or should impose) on their authors at the moment of submission and subsequently during the publication process. We would like to point out that some of the drawbacks identified in the case of the data from Redalyc are actually of relevance to other repositories such as SciELO or even institutional repositories where universities and research centres concentrate the research outputs of their principal investigators.
We believe that a careful revision to those requirements will vastly improve this situation and therefore improve the estimations of studies such as this one. For example, some countries dramatically changed the PageRank score obtained by taking (or not) into account the unknown affiliations. This means that those countries can indeed improve their positions in the collaboration network, at least from the point of view of the relationships established with other researchers in the same subject area but in a different country.
